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P = 1 atm
Gum rosin / acetone solution






















































),041ﬁ#2()P0ﬃ'ﬁ45"9ﬃ9:ﬁ#ﬀﬁ#261[&BD)3Bﬁ#ﬃ=&mBD(2m2(* %V$ {:ﬀ0ﬃO,> B+=>L"S:0SS:;K*(*p,0(*&a "ﬁ1;
ﬃ=ﬁ#ﬀ %1)32_:&9H1)&(*)ﬀ8)L2I5b79Hﬃ=(* %1)32ﬁ`45)&(2()I$ {:ﬀ0ﬃJO,> +=>
l
26ﬃ?2Dﬁ ﬁ?451ﬁ61&C26J5b79:ﬁ)&C(2?(*j2?(*)%2/74\[20SHD0)&ﬃﬂ<#ﬁ400 g0)32(*ﬁ*2
ﬁ4526)"ﬁESH1)Kﬃ1 %<1&`>88S:0\o<1(*40*ﬁ#ﬃ=(2r;T?2[ﬁ ^(*D162(* "ﬁ#261&aS,;K %1ﬁ0ﬃ=(*)ﬀ
2T{|)ﬁD1)ﬀ2+*-,PA2Vﬁ ﬃ 2KS:ﬁ6VA2V26162o451*D26t2 :B ﬃ)32> 
<1(*40*ﬁ#ﬃ=(2r;JH2qﬁ g(*D$.*-,

* 1+ /* qBDﬃ0* (*ﬂ2(*)(2(*ﬁ7&92[`6*02()%(*)[2q26162
451*M>
N
ﬃ1/@&ﬃ;Tﬁ ^ﬁ#ﬃ[ﬃ145<ﬃ1&mﬃ 2[74\K20SH[0(*)ﬀﬁo62(GFeBD(ﬃL$ {:ﬀ0ﬃ%O,> ,+=>
'D2Aﬁ*5b79Hﬃ=(* %1)32E04451&m(*)K9ﬃ7&04(*)ﬀC&ﬃ;Tﬁ L>Icdj2%(*)(2(*ﬁ-ﬁ4526)C45)3261)32I(*E1
2ﬁ)eOA=TB2>  21)m2"ﬁ z&,1I)2ISH145 %C9Hﬃ= %1ﬁ#S:[1)0ﬀP26K6Cﬁ*j(2Iﬁ4526)>

ﬃD265b720ﬃ=ﬁhﬁ)ﬁ;7(*2Iﬁ  8062SHA45 %9:261;L&ﬃ;>
c )Tﬃ=&ﬃD26C5b726ﬃ=ﬁ452/265b720ﬃ=ﬁ&ﬁ#2ﬁ"ﬃ 2845ﬃ1D2J*BD(*)ﬀ%9ﬃ7451&0ﬃJ(*q*B@1&`>
ﬀ0 ﬃ(*)Rﬁ 45ﬃ1Tﬁ#ﬃm402o(*)326s*(*451oﬁ#ﬃ0)&




























(ﬀ0ﬃ O,> @H  74\ 20SHfﬁ#99:ﬁ#ﬃ=ﬁ#20!ﬁ#26ﬃ ﬁ)y5b79Hﬃ=(* %1)32f$'(*)(2(*ﬁeﬁ4526) 45)7i



































 %)74=ﬃ %en*)s " {|* ﬁ)&w9ﬃ=(*)3261&Q)326
l
#ir(U1& 9:(1451o[(ﬀ7ir45)326ﬃ=ﬁ62t$ﬀﬃ=ﬁ&m,+
9:26ﬀﬃ=ﬁ#9:(*49:ﬁ#9Hﬃ1>Pc )t2(*[Bﬁ1;_(* "ﬁ#ﬀ1[D2T*(*451[ﬁ#2"ﬁm "ﬁ#ﬀ)(G{|4ﬁ#2()t'ﬁ4526ﬃC  C
 "ﬁ1;TSHJﬀ1)ﬃ=ﬁ#261&x$ {:ﬀ0ﬃ%O,> =3+=>IJS:0SS:1(*)T289:26ﬀﬃ=ﬁ#9:Eﬁ#ﬃ826ﬃ=ﬁ451&V)326Lﬁ452ﬁ#26
2[0(*)ﬀVﬁV2(*)`_.S:*ﬁ4\|_ﬂ9Hﬃ= "ﬁ)1)32[ "ﬁ#ﬃ\ﬃ1>P16oﬁ)&e26ﬃ=ﬁ4(*)ﬀ[ﬁ#ﬃL4ﬁ))1&t(*)326mﬁ
45 %9:026ﬃ8ﬁ#2 )A=K&2J9HﬃJ(*)4=m26V45ﬃ1ﬁ#26S:(*)ﬁ#ﬃ;V(* "ﬁ#ﬀ180(2ﬁ#S:[ﬃ845 %9:026ﬃ=(U1&e(* "ﬁ#ﬀ






























*(*45Dﬀ0 zﬃ(*)tﬁ L_j2ﬁ#\1)sﬃ ﬁ)u5b79Hﬃ=(* %1)32[(*)eBD(*4=t2L(*)(2(*ﬁ
ﬁ4526)A45)3261)32@BﬁO*)IB2>  ﬁ)&"2/4=ﬁ JSHﬃ@9ﬃ10ﬃqBﬁ D JS:ﬁ#ﬃ1>$'ﬁ3+ﬂc  "ﬁ#ﬀD`2/*(*45
ﬁ#26ﬃI9:ﬁ#ﬃ2(*ﬁﬂ45ﬁ#2(*)ﬀK0(*)ﬀoﬁoﬀ*&P69:02626ﬃI45ﬁ#26ﬃ8ﬃJnA=T6145)&}q$SH+:/ﬁ)&a26ﬃ=ﬁ4(*)ﬀL@2







     

  E 
c )Lﬃ=&ﬃ26Cﬀ1)ﬃ=ﬁ#26Jﬁ ﬃ ﬁ%BD(*&Aﬃ=ﬁ)ﬀI.5b79Hﬃ=(* %1)32ﬁ`45)&(2()_ﬁ"6ﬃ=(1qE E]
l
&145 %9ﬃ1()85b79Hﬃ=(* %1)32.B@ﬃq9Hﬃﬃ= %1&8BD(2[ﬁEﬃ=ﬁ)ﬀqH(*)(2(*ﬁ3ﬁ4526)/45)3261)32/$MOA=7_7O*)
ﬁ)&%nA=EB2> "+ﬁ)&%4=ﬁ JSHﬃﬂ9ﬃ10ﬃ1$ qﬁ)& )A=A JS:ﬁ#ﬃ5+=>

ﬁ ﬃ (GbJ|2165b79Hﬃ=(* %1)32
Bﬁ@044516'0*;8ﬃ145<ﬃ1&oﬁ)&Cﬁ)ﬁ;,U1&`>j5b79Hﬃ=(* %1)32ﬁ:45)&(2()_ﬁ g<1(*40*ﬁ#ﬃ=(2(1
ﬁ)&Lﬃ=ﬁ#ﬀ %1)32ﬁ#2()TSH1ﬁ1<7(0ﬃﬁ#ﬃI0 " "ﬁ#ﬃ=(U1&L(*)o2ﬁ#S:8O,> O,>
l
262ﬁ. Cﬁ *(*451DB@ﬃ[ "ﬁ&8ﬃ 28ﬁ 9ﬃ7&0451&V(*)T216[5b79Hﬃ=(* %1)32} C"ﬃ


























45)3261)32?JB2>  9ﬃ10ﬃ ?[ JS:ﬁ#ﬃ <1(*40*ﬁ#ﬃ=(2r;m$ "+ 62r;7
 nA= #> O 3, ﬃ=ﬁ#ﬀ %1)32 ?
69:ﬁ#2626ﬃ=
O nA= #> = 3, ﬃ=ﬁ#ﬀ %1)32 ?
69:ﬁ#2626ﬃ=
n O*) #> O ,  69:ﬁ#2626ﬃ=
 O*) #> = ,O 69:ﬁ#2626ﬃ=
) OA= )A= ,n )%ﬃ=ﬁ#ﬀ %1)32ﬁ#2()
C OA= )A= ,n )%ﬃ=ﬁ#ﬀ %1)32ﬁ#2()
ﬁ#S:/O,> O@H@X70 " "ﬁ#ﬃ;8H5b79Hﬃ=(* %1)32ﬁ:45)&(2()ﬂﬃ102ﬂﬃ 2- E]
l
5b79:(<D&ﬀﬁ(*)ﬀ
5b79Hﬃ=(* %1)32>/'DLﬃ=ﬁ#ﬀ %1)32ﬁ#2()PBﬁAS:6ﬃ<1&e(*)V5b79Hﬃ=(* %1)32 )Lﬁ)&*C,>%c )m5b79Hﬃ=(* %1)32In
ﬁ)&JD2*(*p,0(*&/ﬃ=ﬁ#ﬀ %1)3261&[(*)326  69:ﬁ#2626ﬃ=  4  "ﬁ*1)ﬀﬁ#26q&ﬃ9:2hS:0SS:;/*(*p,0(*&EBD(*4=
ﬁ&ﬃ1&K26o2820SHJBﬁ**>:"ﬂb79Hﬃ=(* %1)32 8ﬁ)&aOCﬀ1)ﬃ=ﬁ#261&aSH2V69:ﬁ#2626ﬃ=Eﬁ)&Kﬃ=ﬁ#ﬀ %1)32}
 ﬃ=ﬁ#ﬀ %1)32 Hﬁ#ﬃ8*ﬁ#9:(***(Gir(U1&m$ ZidO4 (*)K&(*ﬁ %26ﬃ5+q0Sik1p,0ﬁ)32/61452()Dﬂﬁ BD(*4=Kﬁ1<


















ﬃ=ﬁ&(*($'61452()8O,> O,> n+=>ﬂﬃﬃ 
u$  J+    
$
  _#(M> >2j9HB@ﬃ*ﬁ1BP5b79H)1)32 ~O  #>
Cﬃﬃﬃ8)m(*8&(G402A26m45)626ﬃ=ﬁ(*)tﬁ440ﬃ=ﬁ#261;>PX, %o(*)&(*4ﬁ#2()P2Cﬃﬃﬃ%4ﬁ)tSH
ﬀﬁ(*)1&IS,;IﬁSH,2626ﬃ=ﬁ#99:(*)ﬀ %27&`_#(*)IBD(*4=Aﬃ=ﬁ)& 9H(*)32hﬃ 2@WX7Ys9:2-ﬁ#ﬃ?ﬃ1 %<1&
26%6ABw2ESH162?{:240ﬃ<A(*@ﬁ
FH145261&`>?W@;C2(*@ %27&`_72/ﬃﬃﬃ)o2/5b79H)1)32oBﬁ
0)&o26"SHIﬁ#ﬃ0)& = #_:ﬀ(<7(*)ﬀ%ﬁ)Lﬃﬃﬃ) C  =  O,>





















































N (>A) = 48.3 A-0.66
       R2 = 0.99
N (>A) = 37.6 A-0.67
       R2 = 0.98
N (>A) = 24.8 A-0.74
       R2 = 0.98
N (>A) = 39.4 A-0.76
       R2 = 0.97
N (>A) = 45.5 A-0.64
       R2 = 0.98
N (>A) = 37.7 A-0.88
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N (>A) = 36.6 A-0.81
       R2 = 0.98
N (>A) = 39.0 A-0.74
       R2 = 0.97
N (>A) = 34.7 A-0.70
       R2 = 0.94
N (>A) = 79.2 e-0.41A
       R2 = 0.93
N (>A) = 39.8 A-0.79
       R2 = 0.94
N (>A) = 38.3 A-0.77
       R2 = 0.95
N (>A) = 93.2 e-0.44A
       R2 = 0.92
N (>A) = 36.4 A-0.70
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N (>A) = 34.3 A-0.86
       R2 = 0.96
N (>A) = 28.9 A-0.83
       R2 = 0.93
N (>A) = 91.7 e-0.65A
       R2 = 0.96
N (>A) = 20.5 A-1.00
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5 events (power law, d = 1.80)
8 events (power law, d = 2.24)
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N (>R) = 930 R-1.76
correlation coefficient = 0.99
4 nucleation events
N (>R) = 47.0 e-0.15R
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N (>R) = 605 R-1.59
correlation coefficient = 0.98
4 nucleation events
N (>R) = 42.2 e-0.11R
correlation coefficient = 0.97
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α = 3 × 10-6 Pa-1/2
α = 3.75 × 10-6 Pa-1/2
α = 4.08 × 10-6 Pa-1/2
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Bubble radius / 10-3 m
1 × 10-10 m2 s-1
3 × 10-11 m2 s-1
1 × 10-11 m2 s-1
1 × 10-12 m2 s-1
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1 × 10-11 m2 s-1
7 × 10-12 m2 s-1
3 × 10-12 m2 s-1
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k / r2 = 8.27 x 10-6 (φ - 30)2.10
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Gaussian, σ = 0.5r,
Exponential, N(r) = exp(r/10),
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